A bipolar fuzzy graph is a generalization of graph theory by using bipolar fuzzy sets. The bipolar fuzzy sets are an extension of fuzzy sets. This paper introduces an effective degree of a vertex, a (ordinary) degree of a vertex in bipolar fuzzy graph as analogous of fuzzy graph, a semiregular bipolar fuzzy graph, and a semicomplete bipolar fuzzy graph. Further, this paper gives some propositions.
Introduction
The notion of fuzzy sets was introduced by Zadeh [12] as a way of representing uncertainty and vagueness. As a generalization of fuzzy sets, Zhang ( [13, 14] ) introduced the concept of bipolar fuzzy sets. A bipolar fuzzy set has a pair of positive and negative membership values range is [-1, 1] . In a bipolar fuzzy set, the membership degree 0 of an element means that the element is irrelevant to the corresponding property, the membership value (0, 1] of an element indicates that the element somewhat satisfies the property, and the membership value [-1, 0) of an element indicates that the element somewhat satisfies the implicit counterproperty. In many domains, it is important to be able to deal with bipolar information. It is distinguished that positive information represents what is granted to be possible, while negative information represents what is considered to be impossible. It is quite well known that graphs are simply models of relations. A graph is a convenient way of representing information involving relationship between objects. The objects are represented by vertices and relations by edges. When there is vagueness in the description of the objects or in its relationships or in both, it is natural that we need to assign a fuzzy graph model. Rosenfeld [11] discussed the concept of fuzzy graphs whose basic idea was introduced by Kauffmann [8] . The fuzzy relations between two fuzzy sets were also considered by Rosenfeld [11] and developed the structure of fuzzy graphs, obtained analogous of several graph theoretical concepts. Bhattacharya gave some remarks on fuzzy graphs in [5] . Bhutani and Rosenfeld [6] discussed strong arc in fuzzy graphs. The concept of closed neighborhood degree and its extension in fuzzy graphs was introduced by Basheer Ahamed et. al. [4] . The extension of fuzzy set theory, that is, bipolar fuzzy set theory gives more precision, flexibility, and compatibility to the system as compared to the classical and fuzzy models. Recently, Akram [1] introduced bipolar fuzzy graphs by combining bipolar fuzzy set theory and graph theory. Akram and Dudek [2] studied regular bipolar fuzzy graphs, and Akram [3] also discussed bipolar fuzzy graphs with applications. In this paper, an effective degree of a vertex, a (ordinary) degree of a vertex in bipolar fuzzy graph as analogous of fuzzy graph, a semiregular bipolar fuzzy graph, and a semicomplete bipolar fuzzy graph are introduced. Finally, some propositions with suitable examples are examined.
Preliminaries
In this section, some basic definitions and its related results are recalled. 
Definition 2.2 [12]
Let V and W be any two sets, and let µ and ν be fuzzy subsets of V and W, respectively. A fuzzy relation ρ from the fuzzy subset µ into the fuzzy subset ν is a fuzzy subset of VxW such that ρ (v, w) ≤ µ(v)∧ν(w)for all v∈V, w∈W. That is, for ρ to be a fuzzy relation, we require that the degree of membership of a pair of elements never exceeds the degree of membership of either of the elements themselves. Note that a fuzzy relation on a finite and nonempty set V is a functionρ : The positive membership degree ߤ ሺ‫ݔ‬ሻ is used to denote the satisfaction degree of an element x to the property corresponding to a bipolar fuzzy set B, and the negative membership degree ( At this juncture, let us recall some basic definitions in graph theory [7] , a graph is an ordered pair G* = (V, E), where V is the nonempty set of vertices of G* and E is the set of edges of G*. Two vertices x and y in an undirected graph G* are said to be adjacent or neighbors in G* if {x,y} is an edge of G*. A simple graph is an undirected graph that has no loops and/or no more than one edge between any two different vertices . The neighborhood degree of a vertex is defined as the sum of the membership value of the neighborhood vertices of x, and is denoted by d N (x) . Now, some definitions in bipolar fuzzy graph which can be found in [1] [2] [3] are summarized. Definition 2.5 A bipolar fuzzy graph with an underlying set V is defined to be a pair ( , ) ,
is a bipolar fuzzy set in V and ( , )
∈ Here, A the bipolar fuzzy vertex set of V and B the bipolar fuzzy edge set of E.
Note that B is symmetric bipolar fuzzy relation on A. We use notion xy for an element of E.
is a bipolar fuzzy graph of * ( , )
The definition 2.5 can be written as, a bipolar fuzzy graph ( , , , )
G V E µ ρ = where V is a nonempty vertex set, E V V ⊆ × is an edge set, µ is bipolar fuzzy set on V, and ρ is bipolar fuzzy set on E, that is, ( ) ( ( ), ( )), 
Order and size in bipolar fuzzy graph
In this section, the order of bipolar fuzzy graph, which is a pair of positive order and negative order of bipolar fuzzy graph and the size of bipolar fuzzy graph, which is a pair of positive size and negative size of bipolar fuzzy graph are presented. These ideas are analogous of order and size in fuzzy graph [10] . 
Types of degrees in bipolar fuzzy graphs
Akram [3] introduced neighborhood degree of a vertex and closed neighborhood degree of a vertex in bipolar fuzzy graph as generalization of neighborhood degree and closed neighborhood degree of a vertex in fuzzy graph. This section introduces an effective degree of a vertex and a degree of a vertex in bipolar fuzzy graph as analogous of an effective degree and a degree of a vertex in fuzzy graph. Also, introduces a semiregular bipolar fuzzy graph and a semicomplete bipolar fuzzy graph. Further, some of their results are investigated. 
Conclusions
In this paper, the effective degree of a vertex and degree of a vertex in bipolar fuzzy graph, semicomplete bipolar fuzzy graph and semiregular bipolar fuzzy graph are introduced and some of their propositions are examined. Based on these ideas, we can extend our research work to other graph theory areas by using bipolar fuzzy graph; also construct a network model for bipolar fuzzy graph and establish algorithm oriented solution.
